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Translate this text 

Techniques to determine data rates for a number of data streams transmitted via a number of 
transmission channels (or transmit antennas) in a multi-channel (e.g., MIMO) communication system. In 
one method, the "required" SNR for each data rate to be used Is Initially determined, with at least two 
data rates being unequal. The "effective" SNR for each data stream is also determined based on the 
received SNR and successive interference cancellation processing at the receiver to recover the data 
streams. The required SNR for each data stream is then compared against its effective SNR. The data 
rates are deemed to be supported if the required SNR for each data stream is less than or equal to its 
effective SNR. A number of sets of data rates may be evaluated, and the rate set associated with the 
minimum received SNR may be selected for use for the data streams. 
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■9-7~^-^'^-;l/©i5Ctt. MIM05^-v:tWbt>pf-r?.|£lW^-H©|jjtj;-:3T?3^i6SnSo d 

n Hi t . N T ft 7 y -r i: N R <D^m7y^i-t(Dm(Djt^m^mm-r^^^$!-^)^jz^ 
^ V h u >y ^ X . t ft # -r s 0 -V ^wKS V h u ^y ^ X . ji. IT) mm It. 1 = 1, 
2, . . . NR&t;j = i, 2, . . . n J \cn-r^. '&iL\.rcii''^ i/r y^y h^w. 

{h,, j} jb^e,«fiSc^nSo iiii-e. h,, J a. jSB©3^M7yr^iiiSB©S 

•^'^Wl/jS^VhU-y^X. H_. a. 7;l/-^y^^-efeSiligS^tl iriXt'-h. Ns = N 
t^Nr) . ^bT, l-o^ffijiL/cr-^rXhU-A*^ NT©3^M7yr^©^n^ 

n fs 5 n s wiifg 14 § , 

[0014] 

Hitt, MiMoyxf-Ai 0 0 ^(Dmmmiy h I 1 0&t;SMSi^XrAl 50 
[0015] 

j^flas^XrAl 1 Otfc't/^T. «i5[©r-^rXhU-At>Pf-rSh^7^>y^T-^? 

tt. r-^V-Xl 1 2;^)^i?)j2^M (TX) x-^^yn-fe-y+fl 1 4-.#;^?)rLSo feS^ 

mmm-^'it. #r-^xhu-A(±, ^tx?'ncoMfM7 y-r-^^iiSLDSfM^nSo t 

Xr-^7°n-fe-y9-l 1 4i±. ■?-6Dx-^?Xhy-Atc;MbTSJ?2n/c#5£©n-rV 

y^'x^-Ata-i't/^T. #r-^?xhy-Aic>:^-r^ Y "7 y 4 y "7 T ~ ^ ^ y ^ - ^ V 

[00 1 6 ] 

#r-^rXFU-Alc^^LTn-Fft^n/cr-^rtt. /Wn>y FT-^?^^fflLTv 

;I/^7°^-y ^^x^n^^igft^^fe^. Mxtf. [trEg^)'fjv;i/9^7°b^ J- y ^ (TDM) m 

L < a n - F ^3- fj V ;l/ ^ 7° b 4^ y ( C D M ) -t? § o / W n -y F r - ^ . - 15 ( 

i;fe*^<) ^ne)n/c7?ST'®Ji^nsK5;n©x-^/^^-y^'fe'3. ^lt^-^^wi/js^: 

^fflS-rS/cJ6icSfMSi-XxAfc:*5i/^T^ffl^nS^|gtt*^feSo#r-^^XF';-A 
L T V ;V 9^ 7° b -y X ^ n /£ n >y F & t; n - F ft 5 n /fc X - . ^ © . ^ O 
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h y -Afdt^ LTsK^n/c#s©^iSx^-A bpsk, qspk 

, M - P S K , g L < M - Q A M ) S -j' T ^ If ^ tl T { tts^ti ^. i/ y ;1/ V -y 7° 

^ n T ) . ^ il ^ n /c y .-K ;P ^ ^ X. S :, -f - ^ b - h . n - > ^\ & # r - ^ X 
hU-Att^-rS^iltt. 30icj;oT4;ie)rLSl=Jlfcj;-:3T?3(iS^rL 
S "SI |g 14 S o 
[0017] 

^ T X - X h ij - A t M -r § ^ IS i/ y ;l/ . (D fi . T X M I M O 7° n -fe -9- 
120t-^^6tl§o TX MIMO:/n-fe>y9-120tt. OFDMt>l^-r^ 
) ^iiv'yjK;!/^^ 6 t^aa-r^ T X M I M O 7°n >y +?- l 2 0 (i. ^ 

NTC)SiI>'yi}^~;l/Xhy-A*NT«'3ifMS(TMTR) 122a;^^?,122t 
ic^^^o ^jlfSS 1 2 2 tt. ^tl^'n©>'y>-K;^X h U - A^Sff L. ^JILT. 
L < ti ± © 7 ■:^ n fS ^ ^ X. § . ^ L T 7 M ^ * ^ 1 11 S L T ( M ;l 

fSlCiiL/t^iS^tl/cfH^^-^^^o ^fS^l 2 2 a 1 2 2 t^^SCNx ©^ll^n 
fcff^a. ^cDfl. ^tl^'tlNx ©7yr-:f-l 2 4 a:?3^6 1 2 4 t^^SiSfl^n^o 
[00 1 8 ] 

SfM^v'XrAl SOtfc'V^T. 3^«^n/c^S^nrc«^tt. NR(D7yr-^l 5 2 
a;?3^Sl 5 2rfi:J;-:3TSff^nS. ^LT^7yT--tl 5 2A^?)Sff^rL/cM^tt. ^ 
n^"n©SfM« (RCVR) 1 5 4(eijx?,nSo ^Sff«l 5 4f±. ^tl^'fLCSfl^ 

n/cfM^^ii«L 7^;i/^?L. ±i*ib. ^ LT^'-^; y 3 y/^- h L) . ^ty7° 

;l/ X h y - A X. § 46 It: -9- y :/ ;l/ ;& ^ e, t ® a -r § o 

[0019] 

RX M I M0/r-^f7°D-fe7t)-i 6 0{±. ^©fl. #S(DSfM«7°n-irJ/y^'K#i 
t a (/^ T N R © S fM S 1 5 4 e. €> N R (D S: fH ^ n fc y y X h U - A S fS L . ® 

a L T . N T " ^ Hi * n /c " y y d^' X h u - A ^ 4 ;^ 0 r x m i m o / r - ^? 7° 
n -fe 7 -9- 1 6 0 tc j; 5 7° n -t y y ^' (± . J-:^ T t ^ S t Hlffl t ^ »B- ^ o § tti ^ ti /c y 
y >-fwi/ X h u - A a . js -r s r - X h u - A t L T }M ft ^ n /c ^ ii y y ffl S 
W7^feSyy4^~;l/^^?:?o RX MiMO/r-^^t/n-fe^y+j-ieoa. -^-cfl. #^tH 
^n/cyyd?;i/Xhy-A^rts>'a^-hL, T^y^^-u-^^L. ^ltth-fl 

T, r-^fXhi;-At^-r?ih^7^-'y^-f~-^^S4-r?.o RX MIMO/r-^? 

7° n -fe -y 9- 1 6 0 cfc s 7° n -fe y y ^' f± . }^ fS y x f- A 1 1 0 $5 t t x m i m o 

7°n-fe-y9-l 2 0&t>'TX-f'-^7°P-fe-y9-l 1 \ \n ^ -d Xfkm-^ t\f^t, (T}\Z-ti\.Xm% 

s o 

[ 0 0 2 0 ] 

RX MIMO/r-^7°n-fe>y^tl60a, Mx.ti\ h^7i''y^x-^f^igfflLT 

v;l/9"^^y^rX^n/c/Wn>y hta-j'l^T. Nt ©j^M&t/NR ©Sfl7yr:f-£Dr^ 

T S PeS g L < S r^g / PeS 7° n -fe y y H ffi -r 5 /c i6 tc fg ffl ? tx § ^ |g 14 S o R X 

M I M O / r - 7° n -fe -y 9- 1 6 0 f± . ^ m ^ ^ /c y y 71/ X h U - A © fM -i- - - X 
^X-&t;-T)$tb ( S N R s ) . ^XS^^h < ffiC^-V ^Wl/#14^ 2 5 fcffi^g-r 
tt*^feDs-?-LTiin6©W^3yhn-^170fc-^X.SnJtgtt;6^3fe§c RX MIM 

O/r-^?7°n-fey9-i6 0gL<ttnyhn-^i7 0a. yxrAlc^-r^ 

©fi^-efeSo nyhn-^i 70 tt. ^©fl. 9^■¥^;^^^SI'fflS (CS I) ^^-tl^, 
cina. fflft'jy^&t>veL<asfs^nfcr-^rxhu-AtH-rsa^0D^'^7°© 

if IS ^ Jifi -r s ^ |g 14 s o m^if. c s I . ;t ^ - X ^ y s N R /c It ^ Jifi -r 

S ^JI It 14 S o C S I a , ^ © , T X -r — :/ n -b -y -9- 1 7 8 t j; -rj T ® a ^ n . ^ 

y^y-^; 1 8 oti-^T^ii^n. sfsai s 4 a*^?> 1 5 4 rtci-^Tiss^n. ^ 

LT. iMMSyXxA 1 1 0 -\Ji*fC}MfH?nSo 
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[ 0 0 2 1 ] 

)S fM S X r A 1 1 0 t fc' T . S fM S i/ X x A 1 5 0 © ^ if ^ tx /c fM ^ . 7 > 

Ti- 1 2 4tj;-3TSfM^n. ^mmi 2 zicx-Dxmm^n. 4ot 

<i;-:3Tr^S>'n-b-h^rL. ^LTRXx-^^7°n-fe-y9-14 2tj;-:3T®Jl^rLT. S 
^13 0t4;ie)rL. -f-LT (1) x-^^b-hSt/x-^^XhU-Att^LrfSM^n 

n-xv :^^^&t;^iix^-A^?^s-r§/cJ6. ^lt (2) X X x- 7°n -t 
•9-1 1 4St;TX M I M0:/n-fe>y9-l 2 ot^-rsa^©M®^^i?!c-r^/ci6t^ffl 

[ 0 0 2 2 ] 10 

n y h n - ^ 1 3 o & i 7 o i± . ^ ti ^' ti }M ft « & S fS « X x A t it S ^ b 
-i/ay^^ilf^o ^tUl32&t5l72tt, ^rL?~rLnyhn-^l30&t;i7 
Otj;D^ffl^n/c7°n^'^Ar]-F&t;x-^lc:M-rs^&«^4;lSo 
[ 0 0 2 3 ] 

M I MO>'XxAt^-r§tx;Va. Ji^TcD j; d tca^n^^lg'SA^fe^ : 
V = H X + n S ( 1 ) 

ii iit?. j^ti. SM^ti/c-^^'h;!/. •r^l^'S. jL= [yi y2 - • • ynr] V ^ 

dt? {yil iSBOSfSTyx-ttfct/^TSft^n/cxyhU-T-feD. ^LTi 

e { 1 , . . . , N R } 'Qh'O . 

t? {xj} tt. jSi©SM7yx-flt:fet/^TSM^ti/cxyhU--efeD^ je {l. 
. . . , N T } D . 

H_a . M I M O ^ t ^ -r § ^ ^ ;HS ^ V h y >y ^ X 13 . 

iL^^ o_cD¥iQ^^ h;i/&t;A_n = o ' .L'D^^'-Stv h u 7 ^x^wrsf^Anw^ 

>t> 7 ^ h ;^7' i/ 7 y / ^ X ( A W G N ) t? § . d d -t? . 0_(± -tf P (D ^ ^ h ;!/ 7' D . ^ 

iti^nmicf^-DX 1 T f3 ^ ni-x ^ {± D S 7 ^ X y X ^' X ^' V h U >y ^ X D . 
[. ] ^ a. [. ] ©ftB^^x-To 

[ 0 0 2 4 ] 

fgSS^tfc-V^TX^-^ ^? U y^tEHLT. NT©}SM7yx-tA^?>}SM^n/cNT 30 

© y ;i/ X h u - A . s fs s t *5 T 5 1^ t T P -r s o # t . 1 o © }i fi 7 y X ^ 

s }M fs ^ n /c Fir s o y d^' X h u - A . n ^ s fi fa & t; 14 ffl c- ^ T CO N R © g m 7 y 

X ■:Mc; j; -r, T S M ^ tx S ^JI Ffg 14 S „ # S ft ^ tx /c fS ^| a . ^ cO J; '3 t L T . N t ® 
fM ^ n /c y d^' ;i/ X h u - A © ^ tx tx (D fiSc ^ ^ Cy ^ Ffg 14 5 o N r © S ft ^ tx /c (m 
a . ^ T © N T © ft ? tx /c y y X h u - A ^ iA IE 1 1 cy i± c- 5 o L L ^ 

5. dtx^oN T ©v-^^i^^^i^x h ij -At±. N R ©sfs^n/ifs^cDr^t^^t^^n^So 

[ 0 0 2 5 ] 

So cin ©sflS^n-fes- y ^Sffitt. 2 •o©±^*xri^y -ic^;v-:/fb^n^ niig 40 

14*^feS : 

#1 L T tf n S ) o 
[ 0 0 2 6 ] 

y y ;l/ X h U - A * K ;?|J L J; d i: IS * S o # )M fS ^ tx /c y y * ;!/ X h U - A t± . ( 1 ) 
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^m^m^T ^ t ( -r ^ ^ . mmr^^t) ic^-dx - 1^ m ^ n s - ^ ig 14 s s o 

cin © S fS S 7° n ^ J/ y S #1 , ( i ) ffi © y ;V X h U - A © T P ^ M < f 
/c 46 f@ ^ © )M fS ^ n /c i/ y ;l/ X h U - A ^ x :3 U b - h -r S . g L < a ( 2 ) ffi © i/ 
y ;l/ X h y - A © y ^ X S. =F ?f <© ^ ft © 4^ ^ tH ^ tx /c i/ y ;l/ X h y - A © 
s N R II y*: ft -r s c i; , o -rn ^ IS s o ^ tB * n /c i/ y ;i/ X h y - A a . ^ 
CD . 5 5 t ® a 5 ti T ( ^ij ^ «\ a ii ^ n . x ^ y - y - :/ ^ ti . ^ l r r n - f 5 
tiT) . v'y>i^~;l/X h y-At^^-rs h^^^- >y ^^r-^f^B^-r^c 

[ 0 0 2 7 ] 

5i W ^ "ftm S ff « 7° n -b y K « tt . S PeS W S L < fS - Hf P^g S fS ffi 7° n -fe y 
^ fS ffl L T . - fi t 1 o , }S ft n /; y X h y - A ^ S ^fe L T . ^ L T # " B ^fe 
^ n /c y >-K ;l/ X h y - A " t |a h -r S =F ^ ffO ^ "T S i; * IS s . ^ © IS a . fl 
B 3£ ^ n /c y ;l/ X h y - A i± . L T L s tj- -f t . J; D ^ s N R s ^ a 

# § Bi ig 14 § 0 ^ s 5i /c > ;^ X h y - A |2 H -r 5 T p mmicmmx^ 
ti, -itt^PBiw^t 'ffiPEg-Bf rEgsfHa7°D^r v/y^'Sftj i D tfsnTi^So 

[0028] 

ai^e^^ffj^Sff ayD^j/y^^KtttiiLT. n r ©SfM^n/ci/yd^~;i/x h y -a 

xhy-A*s^WicB^-rSo#3^M^n/ci/y.i^~;i/Xhy-Ajb^B^^n«iiiifet 
. ?I -3 T ^ * /c s 4 ^ ti T i/^ ^ t/^ v' y X h y - A t c s T P a . S ft ^ n fc y 
;i/ X h y - A 6 » s ^ n . ^ L T ^ ^ n . ^ l t . " ^ n ^ n /c " y ;i/ x h 
y - A . © X r - j; T * p. t if ^ n T . © fM ^ n /c y >-}^~ ;!/ X h y - A 
^ B ^ -r s 0 }S fs ^ n /c y d^' ;b X h y - A X ^ - ^ L ( g b < i± s /J^ © x ^ - to 

B ^ ^ n S i; t S ^ ^ ^ L T ^ ^wKS » ^ ft S S IE 5S S ^ S a\ 
B^^t^fcj/yd^ovx h y -AttBH-r§TP©gij^tt. ^swefeD. ^bT#SfnW 
tS^^n/ci^ y.i^Ol/X h y -A© S N R a. 3jr#^nSo ii©j;9li:LT. 

fs^n/ci^ y>-K;i/x h y - A^^i^T) iisSc^ns 

[ 0 0 2 9 ] 

"mn-^nrc" y y .i^' ;i/ x h v ~ - y£ m 7 y v- i- ^ mit n rc z/ y y^r^ ji^ 

X h y - A : 

"Sft^n/c" J/ y.-}^-;i/x h y -A -s^eg^T^iJ^ ( s i c ) Sfs«© 
m 1 ©Xr-s>~lc*5ltSSr^WSL< ttSr^-^r^:/n-fe>y+?-'\©A;f7 (S6#0^) : 
"^is^nfc" iyyt^)vx h y-A- s i csfMS©^?[^^< xr-s>'fc 

It S S PeB W g L < S PeS - 5f PbI 7° n -t -\ A ^ : 

" ^ m ^ n /c " y y ;l/ X h y - A - S PeS eg y n ir -y -It ?) © m * (S A N T 
- k + 1 y y ;i/ X h y - A s -t? X x - k t *5 1/^ T ^ m ^ n « ^if tg tt § ) ; RZS 

"n^-^ntc" y4^';i/x h y -A -Sfsst fet/^Tr n- K ^nrv^^ 
y 4^01/ X h y - A ( 1 o © ffi ^ n y 4^01/ X h y - A /cHt # x r - t r s 

[ 0 0 3 0 ] 

02 a. N T (Dj^fM^n/fci^ y>i^';i/x h y - A^sa^-r s /ci6 1 N R (DSfs^n/ts^ y 

>-K;l/X h y - A^^Jl-r S /c46© jiineg^ffiJ^SfM«7°n ^ y y ^'K#i^^-r 7 n - HT' 

s o ^mic-r arable ^ m zicm -r^&.r(D mm ( 1 ) s PeS w 7' ^ ^- ;i/ © a 
. mi97 yTi-cDmicmn^^ (-r^i^-^. Ns = Ntssnr) . rzs (2) i^^jsiiL 
rcT-^?xhy-A*^ ^iS«7yx^*^e.}MfH?nsc:i:;&fgs-rSo 
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[ 0 0 3 1 ] 

m 1 (DX-r-zylcMLX ( k = 1 ) . S fM S t± . N r © S fM ^ ti /c i/ y ;1/ X h U - A 
S PeS W g L < a S PeS - Bf PeS 7° n ^ >^ > ^ ^/j tc ^ ffl L T . N t © )S fS ^ tx /c y .-K ;1/ 
X h V - L^^^mt ^ ^ t^li^^ (X-f y 7° 2 1 2 ) o m 1 (DX-r-zylcMLX . S PeS 

w g L < a s PeS - Bf PeS 7° n ^ >' > !± . N T © ( * /c s ^fe ^ n T * ) mm-^nrc^yy 
;i/ X h y - A © ffl £ fi s N T © ^ m ^ ti /c v' y d< ;i/ X h y - A 4 ;i n s o ^ m 

^n/c>^ yd-:;i/X h ij -A(D 1 •oti. ^cDfi. WJgcDjlKX^- A icS-iSi^ T 

.1? ;i/ X h y - A © 7 ^ X y X ^ X ^ 7 7° y y (a priorD^n e. n ^ CD -e n ti\ s P^ 

W g L < S PeB - Bf PeB 7° n -fe y . c © }M fS ^ ti fc i/ y >K ;!/ X h y - A 1 L T i o lo 
/€ It © ^ m ^ n /c y .-K ;i/ X h y - A ^ 4 X s /i i6 1 ^ ffi ^ ti s ^ Fig 14 s o fn © 
if ia- T fe . MM ^ n fcifk Hi ti y y )i X h V - i± . ^ ^ic^m ^ nr (m^ 
ti\ X ^ a b - h ^ n . X ^ y - y - ^ ^ ti . ^ l r x n - f ^ n r ) . r n - f ^ 
ti /c X - X h y - A ^ f# § o X :3 - F ^ n /c X - ^ X h y - A (± . c: © x x - s^' t ^ 
TB^^tiTt/^^3ifM^n/cv'yj}^~;i/x F y - At^-r^x-^f X F y - A©iiSfi7'fe 
§ ( X X y :/ 2 1 4 ) o 

[ 0 0 3 2 ] 

^ © m ^ ^ T © s fs ^ n y ;F X F y - A B ^ ^ n 5 ;^3> © s ^ n s 

( X X -y 7 2 1 6 ) o ^ X AW X X * p> a\ S ft « 7° D -fe >/ y It T -r S o ^ n ii( 51- 

n a\ N R © s fs ^ ti /c i/ y j}^^ ;F X F y - A © ^ n ^' n t o T /c -rj /c 4- - s 4 ^ n /c 20 
>'yd^^;i/XFy-AiceH-rsTP*^ fis^ns iXT^fz 1 s) „ (c© 

x-^XFy-At^^LT3^M^a->y Fli:*ji^T^ffl^n/cra-©3-x^y^^. ^y 

^?-y-H^y^\ ^ LT^isx^-A^^ffl LT) W461CX3- F^n/cx-^f X F y - 
A^Bxy^-xVy^^L. Bxyn-F^n/cx-^f^^y^f-y-ey^'L. ^LT 
^ y ^? - y - e y ^ n X - ^ ^ y .i? ;F V If y ^ S t j; T . ffl S ^ n S nj 

|g 14 D . " s ^ P * n /c " y ;F X F y - A ^ f# s o B ^ II * n /c >- y .-k ;f x f y 
- A . /c o /c s 3^ ^ n /c ft ^ tx /c v' y ;!/ X F y - A © ft s ffl c- ^ 0 s ^ IS ^ n 
/c y .TwFx F y - A a. ^©fi. 9" -v ^wpjts^-^ ^ F ;i/ h_j *® N R ©s^©^n^~n 

t j; -3 T 3 y ;l/ 7" (convolve) ^nr. -3 4- - B ^ ^ n y ;1/ X F y - A t g 
S-T^Nr ©TPfiSc^^^^ffi-rSo -^^^F;l/h_j /c-3fc4--B^^n/ci/yjK;VXF 30 

y-At^LT^ffl^n/cjSg©5^fS7yx^t>!^i^;-r§ (NrXNt) 

V F y -y X . \U © tf ■<? S o ^ F ;F h_j f± . j # a © (M 7 y x :^ il N r © SfM 7 

yx■:^i;©PEg©^■¥:r-;^iS^5rM/£•r?.NR ©S^^^CJo 

[ 0 0 3 3 ] 

N r © =F i$ )?Sc . ^ © . N R © s ft n fc s/ y ;^ X F y - A M L 51 n T . 
NR©^ii^nfc^yy.i^";i/XFy-A;^»tti-r^ (xx>y7°2 2o)c cn?.©^is^n 
/ci/y.-K;i/x F y -Att. /c4--B^^n/ci^ y4^~;i/x F y -A^^j^M^nrv^^v^ 

feSX F y-A^g-To 

[ 0 0 3 4 ] 40 

X X -y 7° 2 1 2 S 2 1 4 fc' 1/^ T H ffl ^ n /c 7° n -fe i/ y , ^ © fl . ( N R © S fS 

^ n y ;i/ X F y - A © {-^ D ) n r © ^ s ^ n y 4^' ;i/ x f y - a t ^ d s ^ 
nr. ffi©3iM^n/ci^y4^~;i/XFy-A^B^-rSo XT-yfz i 2St;2 i 4a. s 
^^n^'^^#3ifl^n/ci/y.i^~;i/XFy-At^^LTii©j;5tLT^D5M^n. 
T. B^^n^'^^ffi©3ifl^n/c>'yd?;i/XFy-A*^fentf. xx>y^2 i srxs 2 

2 oA^^ffi^n^o 

[ 0 0 3 5 ] 

m I X7--y\zni.x a y 4^' ;f x f y - a a . n r © s is 7 y x -:^ © n r © 

S IS 5 n /c v' y ;F X F y - A s o l r # ?i # ;k < x x - t m l r . a ^fj v' y 

X F y — A t± . it ji o X X — © N R © ^ ii ? n /t i/ y ;F X F y — A s o # so 
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X X - -r S 7° n ^ J/ y a . « CD 73 ffi ^ < o m I ^ 7" ~ iy icU < ^ ^ - i/ ic 

*3 T . M © X r - fc' T s ^ ^ n /c s/ y ;i/ X h y - A a . ^ ^ n {s s ^ n 

. ^©ISa^-¥^-;l/jSS:v h y >y i7XH_cDy^#^t±. #m^(73XT-S>'t^LT UT/ctt 

ii li w n ^j>T^o 

[ 0 0 3 6 ] 

ii in W * S fM S 7° n ^ > . il © J; d id L T . ^ ti ^ ^ ^ ^Mit ^ titciy 
y >-K ;l/ X h U - A Id M L T 1 •o (D X x - CD . ?I S5t CD X x - ^ ^ Cy o ^ X T- - a . }S 
fS^ti/c y.i^~;l/X h y -AcD 1 L. ^LT (Sm©Xr-s>'K^a) 

^ n y ;i/ X h y - A t s H -r ^ T P ^ iij ^ L T . © x x - ^ -r 5 ^ H ^ n 

i/ y ;i/ X h y - A af m -r ^ o ^ 3 W t b ^ ^ n fc s/ y >K ;i/ x h y - a a . c: © d lo 

B ^ ^ n /c i/ y ;i/ X h y - A © s N R s a . ^ c >- y ;i/ x h y - a S ^ ^ n s # 
s © )« s ft # -r ^ o 

[ 0 0 3 7 ] 

S W ^ gij ^ S fM « 7° n -fe v' y t « L T . k s a CD X X - t -r ^ A v' y X 
h y (McD k - 1 xx-s>'ii:*ji^TB^^n/ci^ y4^~;i/x h y -a*^6(DTP*^ 

=iLk j^k + JL S ( 2 ) 

C C jLk i± ^ k S g © X X - t -r N R X I (DXtl^-> h tfs.\^%. j^Lk = 
[ y 1 " y 2 " • • • y " N R ] '^ h'O . cl d { y 1 M . k S @ CD X X - 43 20 
tt^iSBcDSM7yx:^li:^^-r§xyhy--efeD ; 

jLk^i^ kSicDXx-v'lc^if-rs (Nx-k+l) xlcDj^M^tlfc^^h;!/. 
■r:&*3-%^jLk= Xk + i- • • Xnt] ^tF'fet). Cd-exj^. 

« 7 y X 5 5S fS ^ n /c X y h y - T 0 : 

ilk f± ^ M I M O f- -\' twKc -r S N R ( N t - k + 1 ) ^ -\' ^7=- ;!/ iS ^ V h y ^ 

^7 X 13 , M 'I. <^ n /c y y X h u - A t ^ -r s k - 1 ffj ^ ^ n T i/^ ^ . 

•r |3 . ilk = Lh_k iLk I 1 • • • iL.N 1 J : 

iLt± ^ tip 6^ ^ 7 ^ h y 7 y / ^ X t? § o 

[ 0 0 3 8 ] 

* M t -r ;s 46 1 . s ( 2 ) a . 3^ M ^ n y ;i/ X h y - A a . }S M 7 y x cd Hi S 30 

S ^ ^ n s ( -r ^ t3 -55 . jM fs 7 y X -t 1 p. ft ^ n /c y y ;i/ X h y - A m i t 
B ^ ^ n . ^ L T }M ff 7 y X 2 p> )g ft ^ n /c y y d^' ;i/ X h y - A 2 s g s 5^ ^ 
n . # ^ . ^ L T . 3i ft 7 y X N T 3^ ffi ^ n /i y y ;i/ X h y - A S ft t B ^ 
^ns) iiiss-r^c s (2) a. Ji^Tc^ J; 9 icw^it^n^ : 
[^ 1 ] 



^(3) 



[ 0 0 3 9 ] 

^ ) o 31 ^ n y y ;i/ X h y - A (D T P CD ^ t/^ fiSc t± . t P cd ^ -t^ 7 - s PeS it 

^ It 7 - S PeS . T P -9- 7 - S PbI It 3? -r 5 : c CD f3 1:5 . iLk ^ iS ^ WT S 7 
^ ;l/ ^ gut W -r S cl i; t j; -3 T ii ? n S ^ fig 14 S o g f:? © II A © x ^. ;!/ - 

^iiii!c-rs7^;i^5ct±. h_k&^'TP^t7'-srEgs_' tj;-3T«ijSc^ti/c-9-7-srEg^fc 

ffiB-r«fecDT'feSo CCTn n=l, 2, . . . Nx-kfc^LT. S_' = span ( 
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J_l J_2 • • • Jjl-k) . J_i„ " J_n = 5 „, . n . RXI {J_^} li. =fm^f~^?S_S.' 

im 2 ] 



£[|w''h, p] =iE[|h^'h, \']-E[\S'"h, H 



[ 0 0 4 0 ] 

d t? . v^" h_k ^ T p ^ :/~ - ^ fa ± © e f? h_k c -r ^ 13 . fifT a © i^c ^> ) * a 
■r. ^ L T 

[ 0 0 4 1 ] 

S (4) a, #H/^3^MtH;f7Jb^3^M7yr^lc^^LT^ffl^ns iiigs-rsc 

[ 0 0 4 2 ] 

k S i © X r - ic t/^ T B * ^ n fc >- y ;b X h u - A t M -r S a a W ^ S N R . s 

N R e f f ( k ) . a. J^^T© j; 9 ta^n^ nJtgttiO^feS : 
[SC3] 



[ 0 0 4 3 ] 

ci ci -(? , p t o t t± ^ T - ^ ft L T f ij ffl ^ Ffg ^ e (M m ^ D . c n . N T © 

[ 0 0 4 4 ] 

^TCNRCSfM^rL/ci/y.l^/l/XhU-AlC^if-rSSM^tl/cSNR. S N R , ^ . 

im 4 ] 



[ 0 0 4 5 ] 

S ( 5 ) RZf ( 6 ) ^ ^ -g- L T . k S @ © X x - fc' 1/^ T B ^ ^ tl /c i/ y >-K ;l/ X h y 
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^0) 



[ 0 0 4 6 ] 

s (7) t^^ti/c^nw^ s N R mm(Dmmicm-^ < o mn^^ #s^^n/c 

V - '0 mm^ ntc y XRzi=f mi^'S^hrsi^ tiRj^-r ^ o 112 x^-^mo 10 

© X r - ffi ^ e » L ^ ( g L < . '> L L » L ^ ) i; ffi S f S o SI 3 . 

s N R ^ MiKi^ T ^ mmrji y )V ^ ti^ . # m ^ ti /c i/ y d< x h y - A ^ f# § /c i6 t 
ffl^nso (7) a. isj^©-^f4-e (-r^fc-^. 1 oggL<ttdB#f4-e^<) 

[ 0 0 4 7 ] 

# i/ y ;i/ X h u - A © Ji Eric ^ ti s n r ft a t i> t n ;s © n tf 

. gB^cDA^^hx^-P-h (PER) ^ilJjScb^;^}^?.. X-^^h;l/a*^S^lc-rS 20 

xhu-i.t^LT;iijStt£Dfe«p-hMii^iiffit-s;:ii;6'!^Brtg^-fe;So 

[ 0 0 4 8 ] 

< O CD M I M O >- X X A ii . ^ « S1 1* |g fS S t T fij ffl 

N T « M 7 y 7'- -i- 1^ lLi l t }^ fa ^ tx § o S ft « t i.^ t . N R © s IS ^ n /c >- y 

So feS!Jf5fe©X4^-A-ett. #Xr-v'kli:*JttS (Nx-k+l) ©^tH^n/ci/y 
>-K;l/X h y -A© S N R s :6^?^S^n. ^ LTS;^© S N R ;&Wr S^tH^n/c>' y>-K;l/ 30 
XhU-Afi. ^©Xr-S>'li:*ji^TB^^nSo r - ^ - h © ^ EM ^ WT S c 
CD fi X ^ - A a . S ji ¥ C tt |g ^ X. S o 
[ 0 0 4 9 ] 

S t5 - 11 ft © ^ ^ ^wl/ « M S ^ ^ ;l/ « m ft ffi }S fM « T fij ffl # 

* if ^ tc: , M I M O y X f- A L T e5( # ^ n /c 14 Ffg -Sr 4 ^ § /c i6 c C # ^ n S 
0 lHa^'tt. r- ^- h cD^iS-^iBfS*^ 5^fS^n/ix-^?X h U -AfcMLT^ 

ffl^nso r-^f ^- h tt^ (1) J; Dffii/^S/^©SM^n/c s N R^wrsmscDgL 
< fims^ti/c^x-^^ gL<t± (2) mscDgL < ajis^n/csfi^n/c 

S N Rt^^-rSJ; DiSV^^X-v^ f,;i,5^5|s^ ^ji)3!c-r5fci6fc;«tR5rL§^JI|gtt*^<gSo 

± IH (/) i W (/) ^ n n ii iiSc -r S /c it) c7) M # W X 4^ - A /^j^ Ii( T 4 ;l n S o r - ^ 40 

[ 0 0 5 0 ] 

S (7) t^^n/c j; 9 ic, #B^^n/ciy y4^~;l/X h U -AcDHaW* S N R tt. s 
(7) ©^^-^^cDH? "k" j; -3 T^^n/c j; d 1;:, ^ n ^ n #S tD X r - ^ 

tft#-rSo Sfeffit/^H^W^ S N R a. SWli:B^^n/c>'y>i^';l/X h U -At>i^ LT 
iiiiJc^n. ^ LTSfe;^^t/^|iaW'5; S N R a. 11 1 S ^ ^ n /i y >-K ;1/ X h U - A t 

[ 0 0 5 1 ] 
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T n s ^ |g 14 s ) o s fM s t $3 T . mi9 n rc T - X h V - i± . r - ^ ^ - 
xhy-A*^ iiwts^fe^n. i^- h^wr^T-^x h y -Att. 

[ 0 0 5 2 ] 

S ^ n S ^ |g 14 ^ o S M fc: . S ( 7 ) t ^ ^ ti fc J; 5 . ^ IB t B ^fe ^ n /c y .-K 10 

;l/ X h y - A a . D fg ^ a fl^ * S N R s ^ }i L , ^ L T J; D ffi ^ - r ^ )« 

^ ^ S ^ o S ^ ^ X f- - S>" k (e S ^'V - >- f- ^ . ( N R - N T + k ) i; 

L T 4 ^ ti ^ ^ |g 14 ^ o ^ t . ^ W t H ^fe ^ ti > y >K ;l/ X h U - A © r n 

- X ^ y X ^ - . m -e B 3£ ^ ti /c y >ts ;i/ X h u - A Ie If L . ^ l r c n ® m ii 
©B^^tifcv'yd^^;l/Xhy-AcD|ia6g^SNRst^»;&4^§ci:;0^nrtgT~fe^„ 

^mi^n^'^nrciyy:f^)\^xh V ~L.icM'r?>T~^ u~ hits z.(d ii^\^\.xz.t\^(D 
-y y>-K ;i/x h y -AcDB^t IS v^stM^^iijSc-r ^ 46 ^ LTf^-ess^n/ti^ y.i^~;i/ 
X h u - A t s X ^ - e » ( E p ) * ^ ffij s -r s e L < a M PS -r s i6 }i K ^ n 
S nj |g 14 s o m 2 (e . It -c- s ^ n /£ y y ;l/ x h u - a d Si % w s N 

R s ;&aifiScT^§;Snl|g14^^fe-^Tt. J: D # ^ X h ;^ ^ ip ^ 4^ - h f" S /c i6 t ^ 20 
[ 0 0 5 3 ] 

(1) mScDr-^b-ha^lBM (gb<ttX-^i7h;l/a*) 
4^- h -r S /ci6 t i2^S^S/hcDSfM^n/c S N R ;&}^S-r ^ /c46. g b < (2) FirS© 

SfM^n/cSNRic^-r§-^xhttig;&jifiSc-rsx-^^^h;i/a*©iaM^?^s-r^/c46t 
^tT^nsnj|gi4^^fe§„ iine.©BW©^n^nic^^-rs iocm^w^x^-aa^ 
K T t 0^ ^ n ^ o 

[ 0 0 5 4 ] 

NR;&?5^S-rS/cJ6cD7°D-feX3 0 OcD|IMff$il(D7n-H-t:'fe?.o dcDx-^^l^-h© 
^7 ha. k=l, 2, . . . Nxt^tT. {r^} ilLTSI^tl. ^LTrj^ra 

cDjSff7yr-t*^63^fl^nS'<^NT©r-^rXhU-Alc>:^LT^M^n^-^^-efe 

[ 0 0 5 5 ] 

aC46l;:, -feyh {fk} (SL<ttX-^^^h;l/^*) 

■r^Sflatfev^TS^^n^sNR*^ (xr>y^3i2) o cna. s^^m 

:ftS NRt^X-^i7 h;l/'aj|5(;3;I/v^77.y7°-r-y;l/-Srffiffl-rSCi:lcj;-:3TJiji!c^rLS"SI 

|g 14 S o m S © X ^7 h ;ly ^jj 5p b T S ^ S N R !± . K T © fM S fc: a O 1^ T ( M 40 

n y h° a - ^ y 5 a ^-i/ 3 y^^ffiffl LT) ^ n § ^iglt S o ffiSa. # 
-©r-^?xhy-A*^ {1, Nr} #-A;^^75tH;^ (s IMO) g^-v^wi/^SSL 

Tjifl^n. ^LT#S©BW©PER 1%PER) L T ^ ?> t ?^ S ^ n 

r-^?^-hrk^WrSr-^fXhU-Ali:^LTi^:>S^SNRa. SNR^ e q 

(rk) ilbra^nSo N T S N R s (D-fe >y h a. NT^r-^^XhU-At 

L T X X -y 7° 3 1 2 t fc' 1^ T f# ti S o 
[ 0 0 5 6 ] 

■fe -y h { r k } Pfi © N T © r - y - h f± , @ W © P E R ^ 51 Jig f S /c 46 ( M ;l a\ 

;l/ -y i7 7 V 7° r - 7' ;l/ 6^ 46 n S J; d ) S fM S fc' T S * ^ ti /c N t © S N R s 

waMit e> o inn?.©NT 3S (7) fc^^nrc cfc d fd. sms so 



(17) 



JP 2005-519520 A 2005.6.30 



© S * S N R s iS f S ^ W S N R t S g L < a Ji( T <fe S © <fe n tJ\ -fe -y 

T © S * S N R s a . r - ^ b - h (e L T 7° D h * n S "SI |g 14 D . SI 1 © I^S 
-rj T - |g fClS if n S o ^ L T . N T ® ^ ?i] fi^ -5: S N R s . r - ^ b - h 1 L T 7° n 

- h ^ n ^ ^ V ^ ^ t mm n ^ o 

[ 0 0 5 7 ] 10 

rs S N R t (D fS (D m t L X my^^ n mVtti'^ & ^ . -r^^blS. margin (k) = S 
NReff (rk)-SNR,eq (r^.^V^^o^T-^l^-hlcMT^^-i^yti'^ 

[ 0 0 5 8 ] 

r-^?X h y -At K-r^H^W^ S N R tt. SM^n/c S N R t«#L. ^LTS ( 

7 ) t ^ ^ n /c ^ te . S ff ^ n /£ S N R 6 » m ^ n § Bj ft s S , -t -y h { r ^ } 
cfi O N T © X - b - h ^ -9* >t> - h -r S /c i6 t S S /J^ C S M ^ tl /£ S N R f± , ^ < 
iifei©r-^?^-h^^«2^S^SNRt^L<^S (-r^^-S. -tfpv-s>'yt?fe§) m 20 
^W^SNRlc^SilLT^SSM^n/cSNR-efeSo-fe^yh {ri,} ^lc^$n/cM 

[ 0 0 5 9 ] 

m 1 © S D jM L )Pf L T . S /Jn © V - y {i . fi m t B 4 ^ n /c X - ^ X h U - A 

A=Nt) (Xx>y7°3 14)o ASgOS^^nfcx-^XhU-AtM-T^^^ 
W^SNRa. ^cDfl. S N R L < ^S^nS (Trs^i5. SNR, f f 

(A) = SNR, e q (A) ) (Xx>y:/3 1 6) o SM^n/cSNRS. ^^Ic. S (7 
) ^ffifflLT. A Si(DB*^n/cx-^r X h U -AlC^^-rS S N R e f f (A) ©H^ 30 
W^SNRta-3H^Tr*^^nS (Xx'y7°3 18)o X=nj(Dm'^lcmi(Dm<OML 
ICMLX. Sff ^n/c S N R tt, k = N T t LTjS ( 7 ) ^ ffi ffl L T ?^ S ^ n ^ nj |g ft 
^ 0 C n a . ^ L T I^/. T © cfc ^ a ^ tx S |g i4 <g § : 

S N R r X = N T • S N R e f f N T ) 5S ( 8 ) 

# ?I D © X - X h i; - A © ^ ?ij W 4^ S N R . ^ CO II . X X -y y 3 1 8 t T 1+ » ^ 
tl/cSfM^nfcSNR&t;k=l, 2, . . . Nx-lt-^LT. S(7)^fIffl-rSil 
ilta-5t/^T?5^S^tlS (Xx>y:/3 2 0)o NT©liaW^SNR©-tr>yht±. Nt® 
x-^fXhy-At^LTXx>y^3 2 Otjc-^TffSn^o 
[ 0 0 6 0 ] 

■fe-yh {ri,} cfiO^X-^l^-hfc:^fLr*2-S^SNRtt, ^©fS. x-^b-ht 40 
M-r^^jaS^^SNRlc^^LTtbie^ns (Xx-y7° 3 2 2) o -fe-yh {rkl ^©x- 
Xx>y7°3 1 8t*Jt/^T?^S^n/cSM^n/cSNRli:j;-3T^?->i^-h^n 

^^t^^ns (xx>y:/3 2 4) „ Wic, Nx^r-^b-hcD^n 

<{i#Lt/^©-efentt\ -fe-yh {fk} ^©x-^^-htt. SfM^nfcSNRlcJ;-3T 

■9-4<-h:^tiS-^^^'fe^i:fiJ»f^n. ^LTlSa^^a^^ns (Xx-y7° 3 2 6) „ ^ 
txiX^^a. NT©x-^l--hO!^^"fti:6M'0'r'fe. x-^b-hfcH-rS^JilW^SN 
R^ja;lS©T^'<grLtJ\ -fe-yh {rkl cfi©x — ^^Ix-— ht±, ^m^ntcSNRlcii'DX 

^t^-h-^n^^^xrsh^tmm-^ti^o ^(om^icn^ mmxn. m^^r^ (-rrs^^ 

. A = A- l.-?-0|gS. ®20ffiD5ILfC^LTA=NT-l) (Xx-y7° 328)o 50 
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7° n -fe X . ^ © fl X X -y 7° 3 1 6 H -3 T . fi /J^ © v - y 2 S g g ft t S ^ * 

D 5M L X r -y 7° 3 2 6 t fc' t/^ T ijSc a ^ ^ n S S H ffi ^ n ^ ^51 |g 14 ;^)^ S o * 
©a^fc|g||i;LT*§S«t^LTXx>y7°3 1 Stfc'V^Tj^S^tl/cSfM^n/cSN 

^n/cSNR-efe^o 

[ 0 0 6 1 ] 

H3t^^ti/c:/n^Xti. mScDx-^P-h©-tr-y h*^mS©S«^nfcSNRlc 

/cSNRtt, ^^^b-f-^-y^'SNR. SNRop, fc;MJS-rS^5J|g'|4^^fe;S„ SNRo 
p It . S fi S ^ ¥ i§ S L < ^ n /c ( L L R PeS W S S :4 1^ ) S fM ^ 

n/c S N R t?fe^^|g14*^feSo U-x ^ y ^' S N R tt. SfM«t fcltSlMiJfca-j- 

§ t/^-rn©«^-efe. SM^n/cSNRa. M I MOS^Xri^lC^LT-^ 

[ 0 0 6 2 ] 

H 3 ^ # HS L T . m 1g « X - ^ b - h © t -y h m S © S ft ^ n /c S N R t j; -3 T -^t *° 
- h *^S*^^?*S-r ^ /cJ6 t . h bT>2:>S^ S N R Wi61c?^ 20 

S^nSnJtgtt;6^3fe§ (Xr>y:/3 12)o NT©i2^S^SNR©-fe>yha. n j (D f ~ 

^?xhy-At^LTXr>y:/3 1 2ii:*jt/^T#e.nSo SM^n/cSNR^^-r-et-^^ 

S n T t/^ ^ © . X X 7 7° 3 1 4 , 3 16, R 3 1 8 t± . X + >y 7° ^ n S nj ft S 
0 g- X - ^ X h U - A © ^ 5% :^ S N R {i . Fir ^ O S ft ^ ft /c S N R S t/^ T & k = 
1, 2, . . . n \zn\.X^ {7 ) ^\^m\^X}k%-^tl^ (Xx7 7° 320)o Nj© 
^aW^S NR©-fe>y ha. Nt ©x-^rXhU-Alc^^LTXx>y:/3 2 Olc*5l^Tf# 

[ 0 0 6 3 ] 

■byh {rk} ^©#x-^r ^- h ic^^ LTi2:>S^ S N R a. ^ © . ^©x-^^lx- 
htWr^H^W^SNRt^^LTirbii^nS (Xx>y:/322) o -fe^yh {fkl ^ <D 30 

X - ^? ^ - h s fs ^ n s N R t J; T .-K - h ^ n s s © ^ t ^ ^ n s 

0 NTCr-^fl^-b^^tx^'txtctfbT'i^S^^SNR/^j^ ^cOx-^?U-htcM-r;|,^ 
5% W S N R j; D ^ (/^ g b < 1^ b (/^ (D n «\ ir -y h { r ^ } cfi © x - ^ b - h « 

. Sfs * n /c s N R J; T - h ^ n 5 i; ^ij W ? n . ^ l r )?)c a Si ^ ^ ti s ( x x 

y 7° 3 2 6 ) o ^ n IX 51- (± , N T « -r" - ^ - h ® J^JM -3 t L T ig. S ^ S N R 

. x-^f ^- h t M-rsHaW^ S N R;^ffi^;§£D-efenti\ -tr -y h {ri,} *©x-^ 

^-ha. SM^n/c s N R J; -3 h ^n^t/^ iifijif ^n. ^fj^^a^^n^c 

[ 0 0 6 4 ] 

fJi5 5tld-rS/cJ6lc;, 2■0©}^^^M7yx■:^ ("T^^l^-^. Nt =2) &t/4-3CDSfM7yx 
-:^ (f^l^-^. Nr = 4) ^Wr^ {2, 4} MIMOyXxAfc^^fS — M*^. iXTfd 40 
fjfja^n. l^;l/^yaDS#3e-yh (bps/Hz) ©^ftX-^^h;l/?ij5p-&-9-4;°-h 
■r^ /c46t0^^^nSo ilCMlc^LT. x-^r ^- h © 2 -fe >y h ^fffi^n^c ^1 
©■fe^yhtt. lbsp/Hz&t;2 bps/Hz Id >PfjS-r^x-^rl-'-h^"t?^^. ^LT 
m2©-fe^y ha, 4/3 b p s / W zRXS 5 / 3 b p s/Hzt^i^iSt-^x-^fb-h^ 
^tSo #^-h-byh©ttlga. (Mx.t£. a3t^^nf£:/n-trXta-j'v^T) 

[ 0 0 6 5 ] 

H4a, Ibps/Hz, 4/3bps/Hz, 5 / 3bps/Hz, &tf2bps/ 
Hz©X-<i7h;l/<a]5plc^>f-rS {1, 4} MIM0>'XxAfc;S|-rSPER^ifSNR©7° 

n-yh^^-To c:n^0 7°n>yht±. iicD5)'if-eft]?.nTi/^Sj;dfc, 50 



(19) 



JP 2005-519520 A 2005.6.30 



r A . - 15 # S © B W © P E R $5 1/^ T ft -r S J; d ^ ^ n S o © if ig- , # x 

-y i7 7 -y 7° 7- - ;l/ 1 HH 'It 2 tl S |g tt S o M ^ ti\ g W © P E R AM % -tr S :4 
tJ\ - 2. OdB, 0. 4dB, 3. IdB, Rll 3 . 2dB®f(A^ -^-tl-^^ni. 4/ 
3. 5/3. &t;2 b p s/H zcDX-^^^ h;l/^*t«LT;l/y^^7y7°r-^;l/tlH'« 

[ 0 0 6 6 ] 

® 1 CDP- h-fey h t^LT. ^n^n. 1 *J j;t; 2 b p s /H z ©X-^^ h;!/^*^ 
Wr^T-^^Xhy-AlSt/Zt^^LTi^JS^SNRstt. m 4 (Dfu y h 4 I 10 
4 1 8 LT^S^n^S nllgttjb^fe D ( 0 3 © X r >y :/ 3 1 2) . « T © il D ^ 

SNRreq (l)=-2. OdB. lbps/Hz©X-^i7h;iyfj5|5;^^-r 
^r-^^XhU-Allc^^LT. RZS 

SNRreq (2) = 3. 2dB. 2bps/Hz©X-^^h;l/^*;SrWr 

[ 0 0 6 7 ] 

r-^?XhU-A2©^?ilW:^SNR (CtlttSf^t. ^LTr-^rXhU-Ali^)^?.© 

"frnff^^micmm^ ntc ti^ V UT^cDT-c-n^^ n^) a . ^ © . ^ © ^ s n r 

^ S ^ n ( X r 7 7° 3 1 6 ) . Ji^ T <D a D § : 20 
SNReff (2)=SNRreq (2) =3. 2dBo 
[ 0 0 6 8 ] 

Sfl^n/cSNRa. ^cDfi. (8) icm-^i^rmm'^ sLro^m^-e^?, : 

SNRrx=2-SNR,. eq (2). Um^iHc M L X . ^ L < l± 

SNRrx=--^SNRreq (2) + 3. 0dB = 6. 2dB, 

[ 0 0 6 9 ] 

(Ot - ^ X h V - (-r^^-^. x-^fXhU-Al) (D^?;!]W^SNRa. S 
(7) lcm-J\^^r:klcm^'^ n (Xr>y:/3 2 0) . Ji^T©aD-efeS: 

SNReff (l)=3/8-SNR,^. Um^iHc M L X . ^ L < l± 30 
SNReff (l)=SNRrx-4. 3dB=l. 9dB, 

[ 0 0 7 0 ] 

Hi^U-hirv h^©#r-^r^-hli:M-r§|iaW^&t;i2:>S^SNRt±. ai® 

tT 1^: 4 X n § o 
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m 1 
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2 


1 


2 






1 


2 


4/3 


5/3 


bps/Hz 




1.9 


3.2 


1.8 


3.1 


dB 


SNRreq 


-2.0 


3.2 


0,4 


3.1 


dB 




3.9 


0,0 


1.4 


0,0 


dB 



[ 0 0 7 1 ] 

r-^f X h y -A 1 St; 2 t^LT<2:>s^ s N R a. -^-com. C tl ?> ©T- X h u - 

Ali:M-r^^?ijW^SNRst^LTi;bK^n?. (XT--y7° 322) o SNR^ e q (2 
) = SNRe f f (2) RtfSNRr e q <SNRe f f (1) T'feSCt:-. -f'-^fL-- 
h©il©^7hi±. 6. 2 d B ©S/h©Sffl^n/c S N R t j; -3 T-*t4^- h ^n^o 20 
[ 0 0 7 2 ] 

©L--h-tr>yhA'5 6. 2dBcDS«^n/cSNRtj;-^T+J->-K-h^nT!/^:&!/^©t?fen 
( M ^ a\ r - X h ij - A 1 t ^ L T it:->S ^ S N R 1 . 9 d B J; 13 ;^ ^ < 

^n/cSNRa. SNR.eq ( I) l^m-J^^rm^-^ ^ LX 6 . 2dBj;D;^^< 

^ ^ a -r ^ o 

[ 0 0 7 3 ] 

^2 ©P- h-fe^y h t^LT. ^n^n. 4 / 3 5 / 3 b p s /H z (DX-^^ h ;l/ 30 
^^;^;g-r^r-^fXhU-AlRt;2t^LT'i^S^SNR{±. m 4 (D f U y h 4 1 4 

SNRreq Oj=0. 4dB. 4/3bps/Hz(DX^^h;I/?il*;&Wr 

s r - X h y - A 1 tc b T , & t; 

SNR.eq (2) = 3. IdB. 5/3hps/nz(DX^^h)i'^m^^-r 
[ 0 0 7 4 ] 

r- ^? X h y - A 2 ©naw^ s N R a. ^©fi. s N R ic^s^n^c Sfs 

^n/cSNRf±. ^©fi. s (8) ica-j't/^Tj^s^n. Ji^T©aD-efe^: 

SNRrx=SNRreq (2) + 3. 0dB = 6. IdB.n^^fSt^LTc 40 
[ 0 0 7 5 ] 

(Dt-^ U~ h (-r^fc-^. r-^r^-hl) tDHaW^SNRti. S (7) t 

SNReff (l)=SNRrx-4. 3dB=l. SdB.n^^fSt^LTc 
[ 0 0 7 6 ] 

m 2 (DU-h'i^y hpf3(D^x-^b-hfc;g|-rsiiaW^Rt>'*^S:^SNR s(±. 

CO m 4 RXJ 5 ic ^ ^ tl ^ o 
[ 0 0 7 7 ] 

r-^'XhU-Al&t;2(D||aW*SNRst±. ■?-n?.©/2:-.S*SNRst 

MLTjrbie^nSo SNR, e q (2) = SNRe f f (2) RlS S N R , ^ q ( 50 
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l)<SNReff LtDx — ^'Ix'— 6. ldB(D^|/J^ 

[ 0 0 7 8 ] 

±t^(Dmmi'i. "m(D" mm^^s.^mmmx^- L.icii Lx V & ^ ^nic^-DX i 
©r-^xhy-A*^ ^mm 7 y ^ i- f)^ ^ mm ^ ri . ^lt. sfssfcfci^r. i^© 

r-^Xhy-A;^^ l•oa)}l^M7yf-■:^;6^P)OX^l;-A;Sr7°^-fei/y^'■rSCi;tj; 
jiiES^^T)$ffl^SMScD#Xx-S>'tfc'V^TB5£^n§o H 4 7°n V h ;^ 

[ 0 0 7 9 ] 

ci ci t i}j ^ n /c s #1 f± . " ^ © " ]i ^ w * T ?f itm X ^ - A 1 L T fe fs ffl ^ n 

S "SI |g 14 D . C j; -3 T g- X - X h U - A {± . |j( © ( M ;l tJ\ ^ T © N t © ) 
}M fS 7 y r ( & ^ < . a a CD riS S( H- y 1 13 /c o T ) }S fS ^ n S o S fS S 
T . 1 o © }i ff 7 y r ^ ?) © y y tt . }i it ^ T P gij ^ s fs « © # x r - y' 
t,^ T m ^ n § ^ 14 D . ^ L T ^ X - X h u - A . ?i i5j © X r - y 1^ m 

^tifcy yd^^;l/;i^6S^^n;S ^^»X + -At^bT. ffi©lo©7°n 

feD^ -f-LTcrLii. *58 0i§©IBHrtT'fe?.o 
[ 0 0 8 0 ] 

±IH©Mlcl8LT. i^©il i;;i^^^n;So S© 3^ W ^ TP iJ ^ X ^ - A t )Pt L T 

) |g 2 © h -fe >y h IC^if L Ti2:>S:& © ("T^^ti-^. 4/3&t;5/3©X--^^h 

^^^0. edBMl^o il©f[J#a. i^Xr H < «ltlc-r S il ii < 

[ 0 0 8 1 ] 

fifTS©^f*©X-^^ h;l/?il*t<:^-r?.gW©P E R^ilJ^)c■r?./i&ti2^,S^S/J^©SfM 
^tl/c S N R ;&gij?a-r^ fci6t, fifitS^^n/c:r-^?X h U -Att. Ji(MfcS^^n 

!/^nI|gtt©fe^X-^^'h;l/Sfl*-efJDSTe,nSnI|gttjb^fe^<,Sf^tS^^n/cr-^f 

X h u - A © X ^ h ;i/ >p M '> ^ s © n a\ 1 g b < {± ^ n K ± © K M t B ^ ^ 

n/cT-^X h U-A©X-^^ h;b5<)fj*tt. mS©^f*©X^^' h;V?ijJ|5-&ajS-r^/ci6 
L /c X ^ h ;l/ 5|5 . j; D Si S ^ S N R s fc|g S L T * § -f T? 5 o ¥ ffl B 

^ ^ n /c r - ^ X h i; - A © i> -f n i © x ^ h 9)] m io'^ M < * d -r ?~ § © s n ff. 

fi/h©SfM^n/cSNRt±. ^©x-^?XhU-At^LTi2^S^SNR{cj;-3T?*S^ 
^LTSftlcS^^n/cr-^fX h U-Alc j;-3T-ett^t/^ ( . r-^^-h 

©-«^iBMt^^-r^^^-efe^) o 
[ 0 0 8 2 ] 

±fH © M -(? , SI 2 © y - h ir <y h f± . J; 0 /J^ ? ^ S IS ^ ti /c S N R ^ *:^S i; f S o ^ 
© a S3 . IS B ^ ^ tx /c X - X h y - A 2 fi W tc n ^ ^ n /c r - X h U - A 1 

n^^^S-efeSo mi©^-h-fe>yht^LT. r-^fXhU-AUcWDSTSn/iX 

. r-^?Xhi;-A2fc:fJD^^IT?.ns-^#. j;DffiV^X'^^h;V^*^?SM'r^Cliit 

x-or^»(D'\tm^m-r?>o itmtLx. ®2©^-h-fe-yht±. (^i©y-b-fe-yh 

i:b ii L T fS Si 14 ) x ^ - ff L ^ t.^ C i: $ fc T S r - ^ X h U - A 1 

^ D ii^W^X-^ i7 h ;iyjj]i|5^fij (9 ^ T S o a 1 id^^n/c d fc, SI l © y - h ^ -y 
h icMT ^ T~ ^ X h V ~ I (D^~zy ya. 3. gdR-^'feD. -7?. ®2©y-h-fe 
y h l^MT ^ ^ X h V — I (D-r y 1 . 4 d B S o 
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[ 0 0 8 3 ] 

^ ^ ic mm n rct$.m li . m s © s fs ^ n s n r ( c n a m i m o s/ x t- a -r s 

t^ly-T ■{ y S N R S TJI |g 14 S ) t M -r S ^ f* © X i7 h ;l/ a i|5 ;^ H ^ -r 

S r - ^ b - h © -fe -y h ^ S -r S /c i6 t 1 1^ ffl ^ n S ^JI |g 14 S o C © if ig- 1 a , ^ 

?i) W S N R s © -fe -y h a . p/f ^ S ft ^ ^ /£ S N R t S -3' 1^ T ^ L T S ( 7 ) ^ fS M L 

T N T © r - ^ X h y - A t L T i6 ie S ^ n S |g 14 ;^)^ S o -fe -y h ffi © # ^ ?i) W 

<i:-:3T5ii?!c^ti^^5I|g'|4*^35;g.o Nt (DX-^^h;V?ij*©-t-y htt. Nt ©^?i)W^SN 10 
R s © -fe -y h Id L T f# n S o N T « X ^ ^ h ^ © ^1 © -t >y h iS f S r - ^ b 

mUf^h^o d CD l^- h -fe >y h fiffScDSM^ti/c S N R li:>i^-rs^#:©X^^^ 

s|5 ^ S ^ -r § o 

[ 0 0 8 4 ] 

±ti(Dmmr^l±s r-^r X h U -ACHaW^ S N R s a. S M ^ n S N R S 

T^LTS (7) ^^fflLT?^S^n§o CcDSa. «S W ^ M I M O X r A t « b T 

- M W ( ^ a ) Mm-^^^. ± IH L fc i 3 ^ . a -^r © fS ^ ^ o ^ . S (7 

■ofc^mL < ^7 y y'T-y'^Vii. S ^ /c 4" b - r y & / S L < 20 

S^-^/cSM^t/n-fei/y^Kffit^^-rsr-^fXhU-ACHaW^SNRs^&I^S-r 

[ 0 0 8 5 ] 

^ M -r S fc i6 t . -f ' - ^ U - h (D ^ {i . M I M O >- X -r A t ^it L T M f* W t IK 0^ ^ 

n s 0 iin s © K #1 . ffl CD ^ s ^ -V ffl ft >- X X A t ^ L T t fg ffl ^ n § Bj |g 14 

^ 0 

[ 0 0 8 6 ] 

7^ F/^y FM I MO J/Xr Att. MmiScaKW7x-r ^ y^^^g^-r^ ni|gi4*^fe 
®S^W7x-r^'y^tt. ^y^r-i/y.i^~;i/TP (i s i) ^^m^m^To cna. 30 

4 ^ « ^1 i: t cfc T 14 |g ^ * fb ^ -ti: 5 o 
[ 0 0 8 7 ] 

O F D M . I S I ^ 5£ IS -r S /c i6 id & / g L < a ftil © il fij © /c J6 t ffl ^ tl S ^^I |g 
14 § o § O F D M v' X X A t± . ^1* © X X A y F ti;^ «S ( N p ) © j3 M ''t 
^9^-¥^;l/tS&*WlcK^>-r§o MmiSc+?-^9^-¥ +?-7"/^ y Fg L < aMMiScH' y 

|g 14 s ^ n ^~ n o -9- 7 4^ u 7 1 M )i It n 5 o o f d m x x a cd m i5c +?- 7 9^ 

^- ;l/ a . )M IS & S M 7 y f- © PeS © e » 11 SS CO # 14 C m ^ a\ v ;l/ ^ x 7° n 7 r ^ 40 

o F D y.-K;i/(Dgp^>^S D jg-r ii ii (-r^fc-^. # o f d m s/ y 1 MffiW^S; ^ U 
7 ^' ^y ^'X^&f^ttS il ii) tj;-3T. ^ n S nj Igffi § „ 
[ 0 0 8 8 ] 

OFDM^fiJffl-r^MIMOi/XxA ("T^^lo-e. MIMO-OFDMi/XxA) fcM 

L T . N p CD M Si -9- 7 ^ ^- ;V J± . x - ^ ft -r 5 N s CD S PeS W -9- 7 ^ ^- ;l/ CD ^ 
ti tiic is r mx h ^ o # S PeS W 9- 7" ^ ^- ;v © # M 7 ^ ^- ;i/ a . )M is 

^■v:if;Vi:LT?^^:&5rLS^iI|gtt*^feD. ■?-LTNf •Ns©)SfM^-^^-;l/tt. Nt©}S 
fS7yx^ilNR ©S«7yx^fc©rsa©x-^?3^flfc:^^LTfflfflnT|g-r'3&§o ±3S^n 50 
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[ 0 0 8 9 ] 

}s fH a X x A 

[ 0 0 9 0 ] 

^fM«a:^>y h 5 0 0 a, C 1 ) ^ S v' y ;V ^ « I& "T § 46 t g(J ^ cD 3 - y^'S 

T X r - ^? 7° n -fe 7 -9* 1 1 4a. & t>' ( 2 ) O F D M S ffl ^ tl S © tl a\ ft > 

;l/ ^ ffi IS -r ^ /c i6 t ^ ill i/ y ;l/ ^ ^ e. t a -r § Hi fcg 14 ;?3^ S T X M I M 0 7° n -fe 
y ^ 1 2 0 a^-^tSo TXf-^fvn^y^l 1 4 aRZST X MIMOt/n-fe^y+fl 2 
0 a a. aiO-^-tl^tlOTXr-^rt/n-fe^y+J-l 1 4Rt;TX MIMO'/n-b>y+J-l 

2 0 © 1 mmmm-^^h^o 

[ 0 0 9 1 ] 

m 5 ic^-^ tiTcM^^.m^^mmmm'^-li. T X x - ^ 7° n l 1 4 a a . r V ;l/ ^ 7° 

^^^■9-510. NT'Oxyn-^'512a;6^P>512t, NT'^f--V^Wl/'l'y:J?-y-/^ 
5 1 4 a S 5 1 4 t . & N j © >- y ^l' ^7 t° y X 1^ 7< y h 5 1 6 a t)-^ 5 1 6 t 

(■r^*3-&. #3lfM7 yr LT. x y n - ^ ^ ^- ;!/ ^ y - U - . Stfi^y 

d^^;l/vyi^y^x^^yh©i-fe>yh) ;&^t?o rv;i/g^:/^^r+?-5ioa. r-^^j^fM 
tMLr^ffl^tiS-<^NT ©3^M7yr:^^^:^^■rSNT ©T-^XhU-i^th^7^ 
y ^T-ii ( -r ^ l3 -5 . 1f |g e h ) ^ X V ;l/ ^ 7° ^ X -r ^ 0 N t © x - X h U - 
A . ^ - h M il j; T S ^ n J; 9 t . H r - ^ U - h -e M It p) n S nj |g 
14 ^ 0 ^ r - ^ X h U - A . ^ n n © X y a - 5 l 2 t 4 '3> ^ § o 

[ 0 0 9 2 ] 

# X y n - 5 1 2 t± . ^ © T - ^ X h U - A (c L T i! JR ^ n /c a f* W ^ n - r ^ y 
^'X^-Ata-:3i.^T^n€~n©x-^?X h U -i.;&Sff L. ^LTn-FlkLT. n- 
Ffb^n/te^y h;&«|&-r§o n-r^-y^tt. r-^f 3^M©MStt^mAn-r^c n-r 
^y^^^X^-i.a. X >y ^ (CRC) n-r^y^. n y a 

;l/ n - y ^\ - n - -rV y ^\ 7" n ^ 3 - y ^\ & ^ © ffi © fi K © ffi 
^ |3 -IJ: ^ TJI |g 14 S o # X y 3 - ^' 5 1 2 /^j^ '3> © n - K f ^ n /c e -y h a . ^ © 

. ^rL^~rL©9"-v:twV'fy5f-ij-/^5 i 4 icm^-^ ti^ o ^-v^-;i/^y:$?-';-/^5 1 
4a. @ w © ^ y - u - y X ^ - A a-j' t/^ T 3 - F fb ^ n /c e >y h^^^y^-v 

-fT^o ^ y - U - e y ^ . 3 - F ft: ^ n e >y L T Sf ^ - r ^ ^ 

r-^?XFy-Ali:^^LT^ffl^n/c3^fS9"-v^wl/t^-r^¥i§SNRta-j'V^T 
}ifl^n;S'^^r-^?^^,46. 7 x-r ^ y ^'^iSISL. ^ L T # ^ H y >-K ;1/ ^ JF^fiSc "T 

s /c J6 Ec^ffl ^n/c 3- Fft^n/c H~ -y F rEg©fflH^ ^ t ffij^-r s o 

[ 0 0 9 3 ] 

# ^ ^- ;i/ ^ y ^ - y - 5 1 4 5. © 3 - f ft 5 n /t ^ l r ^ y ^ - y - 7' ^ n /t e 
-y F . ^ n ^~ ti © i/ y .i^' ;l/ V -y t° y X ix- ^ y F 5 1 6 t ^ ^ 6 ti « o y y >-K ;1/ v -y h° 
y^'Xb>< y F 5 1 6 a. ^ilS/y.-K;F^Jf^j5Sc-r«/£46fCCn?.©H^'y F*v>y 7°TSo 
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X b ^ y h 5 1 6 a . y y - / w :^ 'J i/ y 4< ;i/ * ff^ -r s /c 46 q J © n - f ft ^ n . 
^ L T ^ y ^ - y - ^ n /c e -y h © -t -y h ^' ;i/ - 7° f t l . ^ L T 1! K ^ n /c ^ il X ^ 

-A QPSK, M-PSK, M-QAM, gL<afeSffi©^iIX^-A) t 

iS -r s fM ^ E ^ij ffi © # s © .^f te # y y - / W:^ u y y ;v ^ 5 V -y 7° -r s § v -y 

7° 5 ti /c fH ^1 .'S . Mj - 7 cD^^v' y >i^~;l/fc;Mi5-r § o C C . Mj (i j S @ 
3^fM7 yr-;f-t«-r§aK^n/c@W©^SX^-i.li:^^jSL. Mj = 2 J T'fe^c N 
T CD v' y 71/ V >y If y ^ X b y y h 5 1 6 a ?. 5 1 6 t a . ^ © f$ . ^ if 5/ y N 
T®XhU-Ai?r4;l^o 10 
[ 0 0 9 4 ] 

H 5 t ^ tl /c II f* W ^ Sfi ffj il -c' . T X M I M O 7° n -fe -y -9- 1 2 0 a . N t © 
OFDM^yab-^?i&^Cyo g-ti/^b-^^tt, )^7 — Ux^jt (I FFT) a:^-yh 
522RtfM»!e^^7°U7^-yyx^fej75c§g524^#Cyo ^IFFT522ti. t^iS-TS 

J/ y >Twi/v 7 t° y ^'x py y h 5 1 6 6 ^ti^~ti(D^iis^ y 4^^;i/X h y -i^^gfl-r s 
o#iFFT522 a. Np © ^ S y ;i/ ^ ;i/ - :/ ft L T . ^jS-r s ^Si^ y 
^h;l/^?ffiScL. ^LTj^ffiji7-yx^^;&^fflLT#^Si^y>-K;l/-^^h;V^SfF^- 

Fy^yatH(^in!±. OFDMyy>-}^^;l/i;LTiiftfrLS)li:^^-r§o IFFT522 
^ fi M « S4 CO MI S a -9* 7~ -f -\' ( M X a\ 8 , 16, 32, . . . , N p , . . . ) 

^ MfflW^:/U7^'>y^^X^fiSc§g5 2 4 a. 0FDMiyy:^^fV(Dm'7^^m^MLr. >PfjS 

•rs3^Ms^y>i^~;i/^j^fiSc-rSc MfflW^ :/ u 7 >y x a. 3^ m y *w ;i/ 9^ x g 

y^lc^-DX^l^fc^^ ^)\^j^m<DJ;:orsU' \'f Js ^ 'MlcM L X ^ ^ t ^ 

mi^'ict^o Mffiw^7°ij7^-'yyx4),!cgg5 2 4tt. ^(Dii. mMt ^ mit m 1 2 2 -\ 
mit y (D X h V - 1. ^ ^ ^ o o F Dutf^m^-^n^Siifms. tx MiMo:/n 
^y^i 2 0 att. #yyd-^;^v>yl^y^'x^^y^5 i 6 fi^ mm L Tcmmm l 2 2-\ 
^ IS y ;i/ X F ij - A ^ m 1 4 X. § o 

[ 0 0 9 5 ] 

^mmmi22ii. (o f Du^^^^hr^i^u i uoicmlx) ^n^n(D^mi^y^- 30 
;i/Xhu-A^gL<a (oFDM^&^ffl-rsMiMoic^^LT) 3^M>^y4^~;^x^l;- 

[ 0 0 9 6 ] 
[ 0 0 9 7 ] 

OFDM;^^fflL/cRtf^ML^t/^MlMOi^XrAt>!^-r^n-r^y^St>'^Mtt 

. K T © * B # ft m K t 5 ^ fc S ffl tc 0i§ ^ ti S o 
[ 0 0 9 8 ] 

*B#ft mMS^H 0 9 / 9 9 3 . 0 8 7 . «ft "^7C7 y irX^TtA^ 

^TttH;^ (MIMO) aflv^XrA" . 200 i^i i^eH^tH; 

>^B#ittHilS^^ 0 9 / 8 5 4 . 2 3 5 ^Wl/^^H'ff IS^flJ 

ffl-r ^ ^7EA:t)^7cm±i (MIMO) iifss/xxA tfc't.^Tx-^;&$aa-r^ /i46®73ffi 
RtfSB" . 2001^5^1 iHism; 

*B#ftmiiS^II09/826, 481^f&t;Sl09/956, 449^§ 

. S # i; fe ^ ft " 7 ^ 7 b X a ff X X A t $5 1/^ T ^ ;l/ lie il ft IS ^ fij M -r S /c 46 © 
T^rS&tfSB" ^ ^n?~n 200 lfiS3H23H. &t; 200 lf]29Ml 8Htiim; 

*B#ft mSS^® 0 9 / 7 7 6 , 0 7 5 ^1. «ft "'7^7 bXaffyXr 
AO/£i6(Dn--rVy^^'X4^-A" . 200 lfp2HlBiim;&t>' 



40 



50 
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*H#I^S^® 0 9 / 5 3 2 , 4 9 2 . y T^iS^S 

ffl-rSa?A*a14lgafMi-XTA" . 2 0 0 0 i^3 ^ 3 OHffiffio 
[ 0 0 9 9 ] 

nri^So m)IIS^Sl0 9/ 7 7 6, 0 7 5^fa. n--fVy^'X^-A;&||S0j5LTfc'D 
. ^ n j; -r, T S S b - h Isl - © - X n - F (M^ll. n y .-K ;1/ - i/ a ■:^ ;1/ g L 

~ h ^ m!^T ^ fc ib A y ^ ^ V y ^ mmr ^ t ic J;: ^ X mij^-^ n m^ti^ ^ ^ 

H P*3 § o 10 
[0 1 0 0] 



g fM « X X A 

Heti. }linW^imSfHS7°P-b>'y^~R«^||fT'rS|g;f7*^S§ R X MI MO/ 
r-^7°P-fe>y9-16OaCD7'D>yi'0t?fe§c RX MIM0/T-:J?7°n-fe>y9-16 
Oatt. aiORX MIMO/r-^rt/n-fe^y+J-ieOOlUffiJi^SI-efe^c Nt®}^ 
fM7yr-t*^63^M?tl/c«^t±. Nr cD7y^^l 5 2 a*^6 1 5 2 rcD^tl^^ntJ; 

n©sfM^n/cfM ^^issL (fijxtf. y^n^L. mmh. ^ lx ^' ^ y a y a- h l 

) . ^ LTliS^n/cfM^^r ^ s>~^;^fbLT. ^iSt-Sr-^'^ty7°;l/©x h u -A^ 20 

[0101] 

0 F DM;&ffifflL^t/^M I MOtMLT. r - +?" y :/ ;!/ . SM^ n/c y 

awT^feSo #sfMS 1 54 a. ^n^n©SM^n/ci^ y4^~;i/x F u - A. en a. # 
y ;i/ ffl t )pf t- § S fi ^ n fc >^ y .-K ;i/ ^ ?y . ^ r x m i m 0 / r - ^? 7° n ^ ■^t 

1 6 0 a IC ^ ^ l±-f X ^ ^ 0 
[0102] 

OFDM;&^ffl-r§MIMOtMLT. «-SfSSl 5 4t±. JiW6^^7°U7^7i7XffJ 
L-^ y F St; F F T :/n-fe >y ^ e, t^t? (M^iife^ ^|iEft©/c46li:a 6 t tt^ 
^nrt/^^i/^) o MffiW^t/U^^-^y^^XffJ^x^^yFtt. MWW^:/U7^>y^X;& 30 

ffj ^ -r S 0 M ffi W ^ 7° ij 7 ^ ^ X ii , § ft v- y ;F t L T ft « v- X -r A t T 
if A ^ n . tif -r ^ S ff ^ n /£ O F D M S/ y ;F ^ 4 x_ o F F T 7' n ^l' -y +J- i± , ^ © 
^ ^ S fS 5 n /c O F D M i/ y ;l/ ^ ^ it L T . ^ ® i/ y ;l/ ffi © ftS . N p CD JM M S5C -9- 7' 
^ ;l/(c -r S N F c^j S ft ? tx fc S/ y ;l/ © ^ F ;l/ ^ 4 X. S o N r © g fM ^ n /c y 
4^~;l/-^i7F;iyXhU-A(±, ^(Df^. RX MIMO/r-^^t/n-fe^y+J-ieOa^NR 
©SftSl 5 4lCj;oT4^Sn^o 
[0 1 0 3] 

OFDM^^^ffl-r^MIMOtHLT. RX MIMO/r-:5f/n-fe>y^tl60al± 

. N R © S fS 5 n /c y ;l/ ^ F ;F X F U - A ^ N R © S ff ? n /c i/ y ;l/ x F U - A 
© N p © ;l/ - 7° t r V ;F ^ 7° U ^ X -r S ^ |g 14 § o N p © ^/F - ^ a . # M 40 
•9- 7" ^ ;F t L T 1 ;F - 7° D . ^ ;F - 7° a . 1 •o © M M iSc -9- 7' ^ ^- ;F 
LTSfl^n/c>'y>-}^^;F©NR©XFU-A^^A.-ei/^So RX MIMO/T-^?:/n 
■b^y+?-160aa. -^-Cf^. 0FDM^1£ML:&I/^MIM0li:l8-rSNR©S«^n/ii/ 

y>-}^^;Fx F y - A LT© J; 9 mmo^y^mxn ^ ©SM^nfciy y>i^~;Fx f u - a 

©#^^;F-7°^®a-r S nJ|gtt^N'fe§„ RX M I MO/r-^r:/n-fe>y +)- 1 6 0 a a. 

^(D'T^mx^i^nrcx^i^. h> < ■ot^(Dm<D^~^^v y ^'x^-ncm-^h^x o f dm^ 

fs ffl -r s M I M o 1 L T s fs 5 n fc >- y ;F a -r s ig 14 s o -m © ±1 ia- 

fe, RX MIMO/r-^7°n-fe-y'9-160att, (OFDM^fSML^^l^MIMOt 
t^LT) NR©SM5rL/c>'y>i^~;FXFy-A^gL<t± (OFDM^fSM-T^MIMO 

KMLx) N R ©s«^n/ci^y.-K;Fx F y -A£0^^';F-7°;&«ia-rSo so 
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[0104] 

m 6 IC Tjk tl tcmMn^m-V li RX MIMO/x-^yn-fe-y-y-ieOaa. 

ti ^ ^ ^ mm ti rc T - X h V - (D t ti =6 nic M L r 1 X T - (D ^ mmojmmhrc 

(trsh^. *X^r-Ffgin^n/c) SfM«7°n-fei^y^'Xr-S>'6 1 03*^5)6 1 On 

^ ^ o (S © X r - 6 1 0 n ^ < ) ^ S fH S 7° n -fe i/ y X r - 6 i o a . S 

figW7°n-fe-y-9-6 2 0, R X — ^ y° XJ -t y ^ 6 3 0, StfTP^-^y-fe^e 4 0 ^ ^ tS 

0 am«)6 10ntt. S[iaW7°n-fe-y9-6 2 0 n&t;RXx-^7°n-fe-y9-6 3 0 n/clt 

[0105] 

mifDXT-iye 1 0 atMLT. SrEgW7°n-fe-y9-6 2 0 att. #£©SrEgW:^gL 10 
< S PeB - Bf PeS S fS S 7° n ^ y R t5 a -3' T S ft ffi 1 5 4 a 1 5 4 r © N 

R © s fs ^ n /c > ;i/ X h u - A h tLxm^n^) ^ s fM L . ® a L T 

. (S^) N T ©^^m ^ n/c >>t^;l/X h U - A h ' i; L Tg^ txS ) *4 

oFDM^&fjffl-rsMiMoicigLT. NR©SfH^rL/c>'y>-K;i/Xh';-Aa. 

1 ■o (D Mmm^ 7' f- ^ )V T ^ nrciy y )\y ^ M^mt ^ o mt^i&i^T-^ ^- 

7°D-fe'y9-6 3 0 at-^^6tl§o :/n-fe>y9-6 3 0 aa. UlcDXr-v't^i^bTjiK 

^ n /c ^ tfi ^ n /c s/ y ;i/ X h 'J - A . x ' , . ^icmmhr ( M ^ tf , r t a 

-hL. r^y^?-U-7~L. ^LTx3-FLT) , xra-H^ti/cx'-^XhU-A 
*4^^o SP^W7°D-t7^t6 2 0 att. ^-V^Wl/jS^VhU-y^X. ®»Sfi^4 20 

[0 1 0 6] 

mi©Xr-S>'6 10at||LT. TP^-¥y-tr^6 4 0 att. SfMSl5 4*^SNR 

^6 4 0 a{±. RX-f'-^7°n-fe>y+f6 3 0 a;6^P.xr3-H^rL/cx-^?XhU-A^^ 
S t S fS L . ^ b T 7 n y ( M ^ a\ x y a - x ^- y ^\ ^ y ^ - u - H~ y ^\ ^ 
IS^ ^ ^-;1/JS^. &t;^cDffi) ^Hffi LT. N R ©s^li^ n/c J/ y 4^~;l/X h U - A ( 

1 © X r - i>' (7) A tf y ;l/ X h U - A ^ ?| ^ W ^ n T . N r © ^ ^ n /c y ;1/ X 

/c ( -r ^ 13 ifiJ ^ tx /c ) =F if fiSc ^ ^ Cy o N r © ^ ffJ ? ^ /c y y d^' ;i/ x h u - a . 
^(om. o X r - s>" 1 4 X n s o 

[0107] 

®2*^6SfIcDXr-i>'6 1 0 hii^^ 6 1 OncD^n^'ntHLT. ^©Xx-S>'lC^ 

■r SSr^W^D-t >y M©Xr-s>'©TP^-¥ y-fe^;^)^ e. N R ©^J^^nfciy y>-K;l/ 
xh';-A^s«L. maLT. ^©xr- v't^i^-r ^^tfi^n/tiy y>-K;i/x b u - A^ 

ai m -r s o ^ o X r - t fc' s II t fg X - ^ 1/ - h ic M )S -r § ^ m 5 n /c y y ;i/ X 

h y - A . 51 * n , ^ L T R X T - ^ 7° n -fe '7 -9- te j; T 5a a ^ n T . ^ © X r - 40 
lc;^^-rSrn-F5ti/cx-^Xhy-A*^x.So ll2*^e>®2-7i^e)-lim©Xr- 

s>~©^n^~nt HLT, ^©xr-s>~©TP^-¥ y-fe^tt. M©xr-s>'tDTP^-¥ y-tr 
^*^6NR©^J^^n/cyy.i^~;l/XhU-A&t;racXr->'^©RXr-^r:/n-fe>y+)- 
n - F^n/cr-^^X h U - A^SMLT. N r cD B ^ 11 ^ n /i y ;V X h U 
-A^^tflL. ^LT:^^©Xr-S>'t^^LTNR cD^JF^^n/iyy>-K;l/XhU-A^4x. 

S o 

[0 1 0 8] 

iiinW*ffli^SfMS7°n ^ y y ^'Kffia. ©*B#Hf mMSS^H o 9 / 9 9 3 . 0 

8 T^f&tfUO 9/8 5 4, 2 3 5^ft^?>tf||ffltiSIK^nTI/^So 
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mmu I MO f--^ M ?S « fi^ W 7 X - r -f y ( -r . i/ X r A y F ifM t 

[01 10] 

fM ^ ^ ® il -r ^ /c i6 t ffl ^ ti ^ ^ |g ffi D . 1^ tH ^ n i/ y >K ;l/ X h U - A 4 ^ S 10 
o cin © S PeS W * S fM S 7 o y ^' S « tt , ^ -¥ ^wHS M V h u V i7 X S ¥e ( c c m 
I) S« (cintt. P -7*->-y^^(zero-forcing)K«i: bTfe^a"n§) & t; « /Jn 

S ^ - (minimum mean square error) (MM S E ) U^^^tSo ffi © S W S 
fMS7°oiri/ y ^K^it . ^ffl ^ n S jb^ D . 0^ © IS H ^ S c 

[01 1 1 ] 

^^itSM I M09"-¥^;l/li:MLT. ^jVlcisi,f ^mm^Wili. iy y )Vm=fm (l 
s I) ;&sig-r§c ttig^^±^-&§ /c46 #s©}SM^nfc7^^-^f X h y -A>&BS 

L J; 9 iitS^^Tt/^SSfi^fi. fflcDjS«^n/c7^^-^X h U-A*^?)©Ti* ^ "T 1^ ^ , 
" ^ n X h - " ) . a t ^ T CD X - ^ X h U - A 6 (D I S I © S ,n * ;'r-J S 

;i/x h y - a;&-^x. s o iine.©sr^-Bf r^sM^:/n-fei/y^Kffia, mmseu:^7 

(MMSE-LE) . fiJif7^'-HWy^^^3^-+f (DEE) . S;^©nJ|g 
— '^yX|§S§R(maxi mum- likeli hood sequence estimator) (ML S E) ^ & 

t; ^ © ffi ^ # c? 0 
[0112] 

CCMI, MMSE, MMSE-LE, R0-'DFEKt5a. ±fScD*il#tttJi)HS^II 
09/993, 087. 09/854, 235. 09/826, 481. St/ 09/95 
6 , 4 4 IC^IffllCfiB^^nTt/^So 

[0113] 30 

c 21 T'l^jHj!^ n/cx - ^ b - h ?^^Rt;x - ^ ft t j; o r^tf ^ 

n S ^ Ffg 14 i5 S o M ;l (i\ C tx © S ft? J± . /n - F 7 x 7 . V 7 h 7 x 7 . g L < C 

n © ffi ^ |3 -tJ: T ^ ? tx S Ig 14 S o /N - F 7 X 7 ^ R M L T . }S fM S 

;S r - b - F S T S /c i6 fg ffl ^ tx /c il ? & t; IS « / S fS « It S r - )M fS a 

. im L < l± n i;J. ± o-J 7 V ~ iy a y X ly y 4 y -y mmm ^ (AS ICs) . 

y ;l/ i/ ;l/ 7° n -b >y +J- (DSPs) . x ^ ;V i/ 7° n -fe S/ y r / W X ( D 

SPDs) . 7°n^^v7";l/nv>'>y^^r/WX (PLDs) . 7^'-;l/F^n^^v7";l/ 

^'-F7Pi' (EPGAs) . :/n-fe>y9-. nyhn-^. v^^rnnyFn-^. 

n 7° n -t -y t)- . il C t L ^ |g HfTt" S 46 ^ tf- ^ n ffi © « ? a :^ >y F . g 
L < a cin £D|I?^^fc-(i:©^-e. HfT^nS 40 
[0114] 

V7 :^7mni^mLr. mmm/^mmic^if?>T~^iy~hmmR^fx:^'bzyy 

tf^©ffi) ^^ffl LTUff y 7 F X 7 3- Ftt. ^ t U a :^ >y F 

(M^ {±\ S 1 © ^ t U 1 3 2 ) ^IcIH'i^ tiS nJtgtt^^fe D . ^ LT^P-fe >y +»- (Mx. 
{f. nyFn-^13 0) icjc-^TIIff^nSnJIgtt;?,^^^,, ^tija:^>yFt±. ^n-tr 

[0115] 

MfHLti. LT il il t#$n. ^ L T fe S -fe ^ 3 y « n T i/^ S fig* II o 50 
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> t M ffl 14 Wr § nj |g § o 

[01 16] 

[ H ffi © fBi # * IIS fW ] 

[0117] 

[Hi] Hitt. M 1 MO 7.7- j^icisif ^mmm^y ^7- j^Rzf^mmiy 7.7- L.iDmmm 

a § 0 

[0 3] EI 3 tt. r-^? ]y- h tDFirSt-b h ^ - h T S /c i6 t ^ 
nfcSNR;&?5^S-r^/ci6cD7°n^rX(D||fflJF^I|(D7P-Ht?fe;So 20 

[BI4] 04a. /^-^-^yhx^-l^-h (PER) >iifX^^^h;l/a¥:6M, 4/3, 5/ 
3&t;2bps/Hzli:||-r§ {1, 4} MIMOv'XrAt^if-r^SNRcD'/n^yh;^ 

[05] 05a. fS S a -y h (^rJi ffi ffj il (D :/ D >y ^ 0 S o 

[06] 06a. ai^w^Ti$ffl^SfHm7°n-fe^>y^^'K«^iltf -rsig^^f^^fessfis 

h©^ffiJ^SI©7"n>y^r0-efeSo 
[ ffF ^ © IK 0^ ] 
[01 18] 

100-"MIMO>'XrA, 1 1 0 -mmm-y :^f- L. , l l 4 a-I Xf-^fvn^y 

124a~124t-"7yr-f, 120a --TX MIMOt/n-fe^y+J", 150--S 30 
MSS/XrA, 1 5 2 a ~ 1 5 2 t ••• 7 y r , 1 6 0 a ••• R X U I U O / f ~ ^ f 
^y^, 5 0 0 ■■■mmm=t--y h , 6 1 0 a ~ 6 1 0 n -SM^t/n-fei/ y i^XT-S>'c 
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INXEBNAXtONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(7) !HO*B 1/S9; HOU u/00 

us CL -.ilS/lSO; 370/803 
According to InternallonBl Patent daasification (IPC^ <»■ '° natioiiiil olaBsirioation and IPC 
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US 6,154,484 A (LBE et al) 28 November 2000 see figs 1-5 and 
col.2, lines 5-15 and col. 4, lines 60-67 and col.7, lines 35-50 and 
col, 14, lines 11-20 and col.22, lines 55-57 


1-31 
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US 6,141,317 A (MARCHOK et al)31 October 2000 see fig.2 and 
coi.22, lines 44-67 and col.27, lines 1-67 and col.28, lines 1-67 
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oe with die eeaaA and third sentenocs of Rule e.*(a). 



doa of item 2 of fir 



m thi« internatioii.'il ^plication, as followa; 



[ I Ae all required additional search feeif were timely paid by the applicant, this international aearoh report cov 

I I Aa all searchable claims could be searched without effort justi^ing an additional fee, this Authority did not invite pa 
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I I As only some of the required additional search fees vrere timely paid by the applicimt, this 
cavers only those claims for which fees vert pad, specifically claims Not.; 
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